Introduction: Brucellosis is one of the most common worldwide zoonotic and still remains endemic in many developing countries including Iran. Splenic abscess is an extremely rare complication of brucellosis. Here we describe the first reported case of splenic abscess due to brucellosis from Iran. Case Presentation: In June 2014, a 17-year-old woman was admitted to the division of infectious diseases at the Imam Khomeini hospital, Ardabil University of Medical Science, Ardabil, Iran, with complaints of fever, nausea, sweating, headache, anorexia, and abdominal pain during the previous 2 months. Abdominal computed tomography (CT) revealed hypodense lesion within the spleen. Serum antibody tested positive at a dilution of 1:1280 by the Standard Tube Agglutination test (SAT), while blood culture yielded negative results. A diagnosis of splenic abscess due to brucellosis was made and started on streptomycin plus doxycycline and rifampin for 6 weeks. Two days after the initiation of the treatment, hemophagocytic syndrome occurred, which was controlled by oral prednisone. She was followed up in the outpatient department and was given further oral antibiotic treatment. After 2 months of treatment, CT results showed complete resolution of splenic abscess. Conclusions: Splenic abscess due to brucellosis should be considered in differential diagnosis of patients who have complaints such as fever, sweating, and abdominal pain. The conservative approach of using antibiotics alone without surgical intervention can be successful in the treatment of splenic abscess due to brucellosis.
Introduction
Brucellosis is a zoonotic infection, which is one of the economic and public health problems worldwide, especially in developing countries (1) . In endemic areas, when dealing with patients complaining of night sweats, fever, chills, anorexia, arthralgia, and weakness associated with normal white blood cell counts and anemia, brucellosis should be placed at the top of the list of differential diagnosis and patients should be evaluated for brucellosis serological assay (2) . Acute brucellosis can affect any organ system. Approximately 50% of patients have gastrointestinal complaints and primarily dyspepsia, although, abdominal pain from hepatic abscesses may occur. Gastrointestinal involvement can be present with clinical hepatitis. Constipation, diarrhea, and vomiting may occur. Rarely, other manifestations such as hepatic or splenic abscess, colitis, ileitis, cholecystitis, pancreatitis, and spontaneous peritonitis have been reported (3) . The abscess can serve as a source of bacteremic seeding.
Splenic abscess is a rare entity, with a relative frequency between 0.05 and 0.7% (4) . It should be noted that the mortality rate associated with splenic abscess is still high, up to 47%, and appropriate management can lower mortality to less than 10% (5). Splenic abscess due to brucellosis is a rare complication of brucellosis and only 28 cases have been reported in the literature review. Park et al. (6) described a report of the first patient with Brucella endocarditis with splenic abscess in Korea. Deveer et al. (7) reported a case of splenic abscess caused by brucellosis in a 21-year-old man, which antibiotic therapy without surgical intervention, was successful. A case reported by McPhillips et al. (8) stated that a splenectomy was required due to splenomegaly and scrotal inflammation, subordinate to a multibacterial splenic abscess. Parande et al. (9) reported a case regarding a child with splenic abscess triggered from Brucella melitensis biotype 1 with an acute infection was effectively treated with solitary antibiotics. Colmenero et al. (10) described 7 cases, 4 hepatic and 3 splenic, of chronic hepatosplenic abscesses.
The beginning symptoms in every case was deceptive and the diagnostic postponement substantial. The cases presented granulomas with central necrosis, a polymorphic infiltrate, few giant cells and peripheral fibrosis. In all 6 cases the Bruella PCR-assay of the tissue or the pus sample was affirmative, where as the analytic yield with conventional microbiologic techniques was poor. Conservative therapy with antibiotics, either by itself or combined with percutaneous drainage, was unsuccessful in all cases, so that in hepatosplenic abscesses, the treatment of choice should be medical-surgical.
To the best of our knowledge, this is the first reported case of splenic abscess due to brucellosis from Iran, which was treated successfully with antibiotic therapy alone. A literature search of the PubMed database was performed for articles that have been published in the past 50 years for keywords referring to splenic abscess and brucellosis.
Case Presentation
In June 2014, a 17-year-old woman with complaints of fever, nausea, sweating, headache, anorexia, abdominal pain, and 6 kg weight loss during the previous 2 months was admitted to the division of infectious diseases at the Imam Khomeini hospital (which is a 386-bed, specialized, governmental, and referral hospital), Ardabil University of Medical Sciences, Ardabil, Iran. She had history of a cesarean section for 6 months prior to admission. The patient was living in a rural area and was working as a farmer. She had a history of continuous contact with goats and sheep. On admission, she was afebrile and all vital signs were stable. On examination, we found only splenomegaly and tenderness in the left upper quadrant of the abdomen.
The results of the laboratory tests are shown in Table 1. Antinuclear antibody (ANA Screen ELISA Kit, BioSupply Ltd., BD18 4LD, UK.), rheumatoid factor (RF ELISA Kit, Aida GMBH, Germany), anti-double stranded DNA antibody (Anti-dsDNA ELISA Kit, Alpha Diagnostic Intl. Inc., Texas, USA), Anti-cardiolipin antibodies (Anti-Cardiolipin ELISA kit, Biocompare, CA 94080 USA), and lupus anticoagulant (Lupus Anticoagulant ELISA Kit, MyBioSource, CA 92195-3308 USA) were all negative. A tuberculin skin test was negative. Three sets of blood cultures were taken before antibiotic administration; the cultures remained negative. Sputum and urine specimens that were taken for culture also tested negative after an incubation period of 7 days.
Chest X-ray was normal. Transthoracic echocardiography was performed, which no vegetation was reported. Abdominal computed tomography (CT) revealed splenomegaly and peripheral hypodense lesion within the spleen (measuring 23 × 19 × 24 mm) (Figure 1 ). In our laboratory, serum antibody tested positive at a dilution of 1:1280 by the standard tube agglutination test (SAT) and at a dilution of 1:640 by the tube agglutination test using 2-mercaptoethanol (2ME). The patient was thought to have splenic abscess due to brucellosis and was started on doxycycline, 100 mg orally twice daily for six weeks, plus streptomycin 1 g intramuscularly once daily for the first 14 to 21 days. Two days after the initiation of the treatment, a combination of fever (temperature, 38.8°C), pancytopenia (hemoglobin, 7.7 g/dL; (Figure 2 ). Based on the authors' experiences, oral prednisone (50 mg daily) was added to the previous treatment. Nine days after starting prednisone, fever, pancytopenia, and liver dysfunction recovered, and prednisone was discontinued. She was followed up in the outpatient department and was given further oral antibiotic treatment of doxycycline 100 mg twice daily, plus rifampicin 300 mg twice daily. After 2 months of treatment, CT results showed complete resolution of splenic abscess. 
Discussion
Brucellosis can affect almost any part of the body, including the gastrointestinal tract. In some cases, gastrointestinal symptoms may be the only presenting manifestation of the disease. These complaints can range from mild symptoms such as diarrhea and vomiting, to more serious complications such as diffuse granulomatous hepatitis, peritonitis, intestinal obstruction, colitis, pancreatitis, acute cholecystitis, and hepatic or splenic abscess. Early diagnosis and treatment of this type of presentation of brucellosis is very important because many complications can be prevented with early diagnosis and treatment (11) .
Splenic abscess due to acute brucellosis is a rare entity with an incidence of 2% -3%, even in the largest case series (10, 12) . The definitive diagnosis of brucellosis is confirmed by isolation of a brucella species from blood, bone marrow, or other tissues. In the absence of bacteriologic confirmation, serological tests can help to diagnosis of brucellosis. The serum agglutination test is the most widely used to measure the total quantity of brucella agglutinating antibodies (13) .
In addition, when using serology, our interpretation must be more cautious and not only discard patients with a serologic titer of 1/40. It is proposed that equivocal or negative serological tests, with strong clinical suspicion for brucellosis, ELISA test can be recommended as the next step (14) . Multiplex polymerase chain reaction (PCR) assay is a rapid and sensitive method for the diagnosis of brucellosis in comparison with the SAT. However, it is more accurate when combined with conventional methods (15) .
Diagnosis and localization of the splenic abscesses due to brucellosis are relatively easy with the use of ultrasonography and computed tomography imaging. In a study done by Heller and colleagues (16), 1.2% of patients were diagnosed with brucellosis and showed signs of hepatosplenic abscesses. This mainly originated from Brucella melitensis.
They suggested two general imaging patterns of hepatosplenic abscess due to brucellosis: (1) Characteristics of the first pattern included, independent abscesses that involved the liver, which was more frequent than the spleen, while also showing characteristics of central calcifications, (2) the second pattern was characterized by multiple smaller abscesses, lack of calcifications, and frequent spleen involvement.
Uncomplicated brucellosis infections need to be treated with streptomycin and doxycycline or gentamicin plus doxycycline or doxycycline plus rifampin for 45 days (17) . Treatment protocol of problematic brucellosis (endocarditis, meningitis) has no constant agreement, however, 3 anti-Brucella drugs for 3 months is customarily used (18) . In addition, the best option for treatment of splenic abscess due to brucellosis has not been clearly identified. Treatment with antibiotics alone appear to be successful only in the early stages of splenic abscess when there is no calcification in the lesions. A therapeutic approach in the early stages, with the use of antibiotic therapy alone may be an initial option. However, prolonged treatment over several months may be needed and careful follow-up is necessary because the complete cure of the disease cannot be guaranteed. The combination of medical and surgical treatment should be considered in patients when splenic abscess does not respond to antibiotic treatment (19) . However, Del Arco et al. (20) suggested that surgical Arch Clin Infect Dis. 2017; 12(2):e39387.
3 treatment must be considered in all patients with splenic abscess due to Brucella infection. To summarize the english language literature regarding splenic abscess and brucellosis, we conducted a review using a PubMed/MEDLINE search between 1959 and 2014. Furthermore, the reference lists of all acknowledged articles were assessed for further applicable resources and also the personal documentations of the authors of this review were hand-searched. Of the 28 patients with splenic abscess due to brucellosis, 18 (69.2 %) were male and 8 (30.8 %) were female (sex is not available in 2 patients). The mean age of these patients was 41.8 years (range: 3 -80 years). Sixteen of the patients were due to Brucella melitensis, 4 were due to Brucella suis, 2 were due to Brucella abortus, and the remaining 6patients had a negative blood culture. Another interesting point is that many patients, including 9 cases had been reported from Turkey. Antibiotic therapy alone was required in 15 (53.8 %) patients; the remaining patients were treated with antibiotic and splenectomy.
In conclusion, splenic abscess due to brucellosis should be considered in the differential diagnosis of patients who have complaints such as fever, sweating, and abdominal pain. Although the recommended treatment for splenic abscess due to brucellosis remains controversial, there is consent that treatment with antibiotics alone should be administered prior to surgery in the early stages. Splenectomy should be considered in patients when splenic abscess does not respond to antibiotic treatment.
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